Using their large sample of epilepsy surgery candidates, Berl et al. have made an important contribution regarding the complexity of the lateralization patterns during a semantic decision task of aurally presented word definitions. They have demonstrated the need for assessing lateralization of language in both Wernicke's area (WA) and Broca's area (inferior frontal gyrus [IFG]) rather than relying solely on hemispheric lateralization. Almost three quarters of the patients had left lateralization of both IFG and WA in contrast to 97.
crossed-dominant pattern (R IFG/L WA). The L IFG, three right dominant, and LIFG/R WA patterns of the epilepsy patients not found in the control group imply epilepsy-related regional reorganization. The clinical and linguistic implications of these atypical patterns, as well as their age-related development need to be further studied in surgical outcome and prospective studies, respectively.
By comparing a priori categorization of language patterns with data-driven hierarchical cluster methods, Berl et al. also highlighted the problems involved in using the traditional cut-off points for the lateralization index ([LI] -0.2-0.2) for assessing laterality strength. Their data driven classification demonstrates a LI cut-off of +0.5 for left and -0.5 for right laterality rather than the traditional >0.2 and <0.2 respective cut points. Their findings also indicate that bilateral language is found in epilepsy patients with an LI from +0.4 to -0.4 instead of the traditionally used LI range between +0.2 and -0.2.
The findings of this study dovetails with those of Seghier et al. (1) who concluded from their findings in 82 healthy volunteers the importance of both identifying within hemisphere as well as hemispheric fMRI regional activation prior to neurosurgical intervention. Using a semantic matching task, Seghier et al. (1) reported that individuals vary in the degree of their
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OBJECTIVE: Functional MRI is sensitive to the variation in language network patterns. Large populations are needed to rigorously assess atypical patterns, which, even in neurological populations, are a minority. METHODS: We studied 220 patients with focal epilepsy and 118 healthy volunteers who performed an auditory description decision task. We compared a data-driven hierarchical clustering approach to the commonly used a priori laterality index threshold (LI<0.20 as atypical) to classify language patterns within frontal and temporal regions of interest. We explored (n=128) whether IQ varied with different language activation patterns. RESULTS: The rate of atypical language among healthy volunteers (2.5%) and patients (24.5%) agreed with previous studies; however, we found six patterns of atypical language: a symmetrically bilateral, two unilaterally crossed, and three right dominant patterns. There was high agreement between classification methods; yet, the cluster analysis revealed novel correlations with clinical features. Beyond the established association of left-handedness, early seizure onset, and vascular pathology with atypical language, cluster analysis identified an association of handedness with frontal lateralization, early seizure onset with temporal lateralization, and left hemisphere focus with a unilateral right pattern. IQ was not significantly different among different patterns. INTERPRETATION: Language dominance is a continuum; however, our results demonstrate meaningful thresholds in classifying laterality. Atypical language patterns are less frequent but more variable than typical language patterns, posing challenges for accurate presurgical planning. Language dominance should be assessed on a regional rather than hemispheric basis, and clinical characteristics should inform evaluation of atypical language dominance. Reorganization of language is not uniformly detrimental to language functioning.
Why Hemispheric Lateralization of Language is Only Part of the Story in Epilepsy Surgery Candidates
right hemisphere rather than their left hemisphere activation. They concluded that the extent of right (not left) hemisphere activation is related to the degree of or strength of language lateralization. They also maintained that, "the left hemisphere may be as essential for language processing in the patient with weaker left hemisphere language lateralization as in a patient with strong left hemisphere language lateralization" (1). Similarly, Berl et al. identified right IFG or right WA activation in patients and controls who had left dominant patterns and in patients with right dominant patterns.
What do these findings mean for the presurgical assessment of epilepsy patients? They suggest that fMRI hemispheric lateralization of language using traditional LI cut-off points might provide incomplete or incorrect information on language lateralization in some presurgical epilepsy patients, particularly in patients with bilateral language. Several researchers have discussed methods to optimize use of fMRI to determine language lateralization in surgical candidates (1) . These include the development of methods to identify which brain regions are essential for this purpose, to minimize false negatives due to abnormal neural or hemodynamic responses related to the underlying neuropathology, and to identify the confounding effect of the normal variability among subjects. In addition to studies that develop and validate standardized fMRI protocols across different populations and centers, Seghier et al. (1) stated that prospective studies are needed to determine if and how surgery impacts language lateralization patterns and skills.
Berl et al. identified three additional novel clinical findings: patients with earlier onset of seizures might have abnormal WA and IFG lateralization, atypical handedness is associated with right lateralized IFG, and a right-sided focus can be just as likely related to atypical language dominance. Since most of their patients had a temporal lobe focus, Berl et al. noted that the more robust association of early age of onset of seizures with atypical WA lateralization might be specific to their sample. Prospective fMRI studies on children with epilepsy are needed to examine how age of onset impacts language lateralization in the WA and IFG. Berl et al. 's findings also underscore the importance of careful regional assessment of language lateralization in presurgical patients with the above clinical features as they might have complex language lateralization patterns.
Several additional clinically and methodologically relevant problems are worth noting. Berl et al. reported no age effects on their lateralization findings when they compared their subjects above and below age 20. However, the study's negative age findings should be replicated on representative age groups because of the wide age range of 4 to 57, the absence of information on the number of patients and control subjects in the relevant developmental age groups under age 20, and the continued maturation of language-related brain regions through late adolescence (2) . Despite the inclusion of very young subjects and the wide intelligence quotient (IQ) range (42-175), the paper provided no information on task accuracy and difficulty. This is particularly relevant given the role of the IFG in task difficulty and performance (3) and in verbal IQ (4). Therefore, the study's negative IQ findings should be confirmed on large samples of epilepsy and control subjects with a narrower IQ range.
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